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Tabel 1 Effect of different thawing processes on the pH, TMA, TBA and TVB-N of frozen Euthynnus

Thawing
Parameters Control Immersion Ambient air Refrigerator Microwave
pH clasoolc  634£004D  598:003B  S589:001A  600£0.02B
(mg Tl&’{% 100g) 1124003 A 125¢008 A  1.16:005A  1944032B  151+0.04B
TBA 1444003 A 156:010 A  196:054A  3.124005B  4.72£0.07C
(mg malonaldehyde/kg)
(m;\lil?l-g)g) 13834029 A 23874150 BC  200742.14B 24274291 BC 25204140 C

Values are mean =+ standard deviation of three determinations.

Capital letters (A, B, C, D) in the same line indicate significant differences (p<0.05) of treatment.
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Figure 1 Effect of different thawing processes on the Water Holding Capacity of frozen Euthynnus affinis
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Figure 2 Effect of different thawing processes on the Thawing loss of frozen Euthynnus affinis
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Figure 3 Effect of different thawing processes on the Cooking loss of frozen Euthynnus affinis
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Tabel 2 Effect of different thawing processes on the TVC and PTC (Log CFU/g) of frozen Euthynnus

affinis
Parameters - Tha'wing' - -
Control Immersion Ambient air Refrigerator Microwave
TVC 3.13+0.13A 2.15+0.15B 2.87+0.13A 141+0.17C 1.04+0.09D
PTC 1.75¢0.21C 2.02+0.12B 1.82+0.22C 3.74+0.20A 1.20+0.19D

Values are mean + standard deviation of three determinations.
Capital letters (A, B, C, D) in the same line indicate significant differences (p<0.05) of treatment.
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Figure 4 Sensory analysis (Skin) of frozen FEuthynnus affinis under different thawing processes
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Fig S Sensory analysis (Eyes) of frozen Euthynnus affinis under different thawing processes
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Fig 6 Sensory analysis (Gills) of frozen Euthynnus affinis under different thawing processes
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Fig 7 Sensory analysis (Abdomen) of frozen Euthynnus affinis under different thawing processes

VAL


https://fsct.modares.ac.ir/article-7-13392-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-03 ]

VYAV 31000 6,95 AYo ke

e @L\aﬂj(’}lﬁ‘

and storage time on thermal properties of
freshwater prawns (Macrobrachium
rosenbergii). Journal of the Science of Food
and Agriculture, 75(1): 37-44.

[6] Nilsson, K. and Ekstrand, B. 1995. Frozen
storage and thawing methods affect
biochemical and sensory attributes of Rainbow
trout. Journal of Food Science, 60(3): 672-630.

[7] Boonsumrej, S.,  Chaiwanichsiri, S.,
Tantratian, S., Suzuki, T., Takai, R. 2007.
Effects of freezing and thawing on the quality
changes of tiger shrimp (Penaeus monodon)
frozen by air-blast and cryogenic freezing.
Journal of Food Engineering, 80(1): 292-299.

[8] Evans, J. A., 2008. Frozen Food Science and
Technology. Blackwell Publishing Ltd,
Oxford, UK. pp. 1-30.

[9] Juneghani, S.Z. and Hosseini, S.V. 2018.
Study of different thawing methods on the
quality of Silver carp (Hypophthalmichthys
molitrix). Journal of Fisheries (Iranian Journal
of Natural Resources), 70(3): 221-230 [in
Persian].

[10] Shafieipour, A. and Sami, M. 2015. The
effect of different thawing methods on
chemical properties of frozen pink shrimp
(Penaeus duorarum). Iranian Journal of
Veterinary Medicine, 9(1): 1-6.

[11] Dinger, T., Cadun, A., Cakli, S., Tolasa, $.
2009. Effects of different thawing methods on
the freshness quality of fish. Journal of
Fisheries and Aquatic Sciences, 26(4): 253-
256.

[12] ismail, Y.G., Eduardo, E., Jaime, A.,
Abdullah, D. 2015. Effects of different
thawing methods on the quality of meagre
fillets. Ankara  Universitesi  Veteriner
Fakiiltesi Dergisi, 62(2), 153-159.

[13] Tsironi, T., Dermesonlouoglou, E.,
Giannakourou, M., Taoukis, P. 2009. Shelf life
modeling of frozen shrimp at variable
temperature conditions. LWT-Food Science
and Technology, 42(2): 664-671.

[14] Ward, A.K., Classen, H.L., Buchanan, F.C.
2009. Fishy-egg tainting 1is recessively
inherited when brown-shelled layers are fed
canola meal. Poultry Science, 88(4): 714-721.

[15] Siripatrawan, U. and Noipha, S. 2012.
Active film from chitosan incorporating green
tea extract for shelf life extension of pork
sausages. Food Hydrocolloids, 27(1): 102-108.

\AO

S S oms—t
Gl LB 56 b lasst OF Colae 5 sbeasil 01 3
(bt Slhemald s Wl 63,5 Al kS G,
S sls OLE demie 033 abe e 5 oS (S
Sl el Koosslas ol Je 65 e oS

s 3 S s bpslens! Sl ae Kool Olp S0

5 Cmgslo e oL SL L s S ealie e s olsssles]
e Dl dald @il b e 5o plosslesl Sl 53 Jids 5
dozn 03,5 ale (g b gla el anilis (P> /0 0) )l
UV VNS oY S UVRPUTCIOVR § VSIS IS TN DU B Y S
L lsa s plsssbessl 5,56 Jiass cnl sle odls 10 5y 5

,J;Svaﬂ\:ﬁpjé)jjé Sla )18 3t 03,5 pale (s

(5)‘}§"'":}*" -0

Grant ) L Kb Jb cole= 5l dwy o
S hagn opl il 6l (code:UOZ-GR-9517-26

,»dead.}b).)é}

e 1

[1] Ersoy, B., Aksan, E,. Ozeren, A. 2008. The
effect of thawing methods on the quality of
eels (Anguilla anguilla ). Food Chemistry,
111(2): 377-380.

[2] Morkore, T. and Lilleholt, R. 2007. Impact
of freezing temperature on quality of farmed
Atlantic cod (Gadus morhua L.). Journal of
Texture Studies, 38(4): 457-472.

[3] Alizadeh, E., Chapleau, N., de Lamballerie,
M., LeBail, A. 2007. Effects of freezing and
thawing processes on the quality of Atlantic
salmon (Salmo salar) fillets. Journal of Food
Science, 72(5): E279-E284.

[4] Zhu, S., Ramaswamy, H.S., Simpson, B.K.
2004. Effect of high-pressure versus
conventional thawing on color, drip loss and
texture of Atlantic salmon frozen by different
methods. LWT-  Food Science and
Technology, 37(3): 291-299.

[5] Srinivasan, S., Xiong, Y.L., Blanchard, S.P.
1997. Effects of freezing and thawing methods


https://fsct.modares.ac.ir/article-7-13392-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-03 ]

PR I ST P [ A SN U [ EX O IR

0L 5 8= alb

of the Faculty of Fisheries. Kagoshima
University, 34: 89-96.

[23] Connell, J.J. 1990. Methods of assessing
and selecting for quality. In control of fish
quality (3rd ed.). Berlin: Springer. 240 pp.

[24] Giménez, B., Roncalés, P., Beltran, J. A.
2002. Modified atmosphere packaging of
filleted Rainbow trout. Journal of the Science
of Food and Agriculture, 82(10): 1154-1159.

[25] Mackie, I. M. 1993. The effects of freezing
on flesh proteins. Food Reviews International,
9(4): 575-610.

[26] Cheng, C.S., Hamann, O.0., Webb, N.B.,
Sidwell, V. 1979. Effects of species and
storage on minced fish gel texture. Journal of
Food Science, 44(4): 1087-1092.

[27] Pham, Q.T. and Mawson, R.F. 1997.
Moisture Migration and Ice Recrystallization
in Frozen Foods. In: Erickson M.C., Hung YC.
(eds) Quality in Frozen Food. Springer,
Boston, MA, pp 67-91.

[28] Javadian, S.R., Rezaei, M., Soltani, M.,
Kazemian, M., Pourgholam, R. 2013. Effects
of thawing methods on chemical, biochemical,
and microbial quality of frozen whole
Rainbow trout (Oncorhynchus mykiss). Journal
of Aquatic Food Product Technology, 22(2):
168-177.

[29] Chandirasekaran, V. and Thulasi, G. 2010.
Effect of different thawing methods on
physico-chemical characteristics of frozen
buffalo meat. Journal of Food Technology,
8(6): 239-242.

[30] Jannat alipour, H., Shabanpour, B., Sadeghi
Mahoonak, A.R., Shabani, A. 2013. Effects of
freezing and two thawing methods on food
quality of Persian sturgeon fillets. Journal of
Food Science and Technology, 10(40): 11-20
[in Persian].

AT

[16] Pearson, D. 1968. Application of chemical
methods for the assessment of beef quality. II.
Methods related to protein breakdown. Journal
of the Science of Food and Agriculture, 19(7):
366-369.

[17] Doughikollace, A.E. 2007. Contribution a
I’étude des procédés combinés de congélation
— décongélation sur la qualit¢ du saumon
(salmo salar): impact des procédés haute
pression et conventionnels. These de Doctorat,
Ecole Polytechnique de | Universite de Nantes,
France, pp 76.

[18] Campafione, L.A., Roche, L.A., Salvadori,
V.0O., Mascheroni, R.H. 2002. Monitoring of
weight losses in meat products during freezing
and frozen storage. Food Science and
Technology International, 8(4): 229-238.

[19] Arashisar, S., Hisar, O., Kaya, M., Yanik,
T. 2004. Effects of modified atmosphere and
vacuum packaging on microbiological and
chemical properties of Rainbow trout
(Oncorynchus mykiss) fillets. International
Journal of Food Microbiology, 97(2): 209—
214.

[20] Sveinsdottir, K., Martinsdottir, E., Hyldig,
G., Jorgensen, B., Kristbergsson, K. 2002.
Application of Quality Index Method (QIM)
scheme in shelf-life study of farmed Atlantic
salmon (Salmo salar). Journal of Food
Science, 67(4): 1570-1579.

[21] FAO, 1986. FAO Food and nutrition paper
manuals of food quality control food analysis:

quality, adulteration, and tests of identity.
Food and Agriculture Organization of the
United Nations. Rome, Italy.

[22] Nishimoto, J., Suwetja, LK., Miki, H. 1985.
Estimation of keeping freshness period and
practical storage life of mackerel muscle
during storage at low temperatures. Memoirs


https://fsct.modares.ac.ir/article-7-13392-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-03 ]

JEST No. 82, Vol. 15, Dec 2018 ABSTRACT
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This study was to evaluate the effect of different thawing methods (Immersion, Ambient air, Refrigerator
and Microwave) on the quality of frozen Euthnnus affinis. Fresh fish after packaging frozen in tunnel
freezing (-36 °C) and stored in -18°C for 2 months. Chemical, physical, microbiological parameters and
sensory evaluation were investigated after thawing. Significant difference (p<0.05) was observed between
the pH of control and other thawing treatments. The highest and lowest amount of TMA was obtained in
refrigerator thawing (1.94+0.32) and control (1.12+0.03) treatments respectively. The lowest amount of
TBA was observed in immersion thawing (1.56+0.10) and control (1.44+0.03) treatments. The highest
amount of TVB-N (25.20+1.40) and lowest amount of WHC (76.77+5.82) were obtained in microwave
thawing treatment. The lowest amount of thawing and cooking loss were observed in ambient air thawing
(1.71£0.26) and control (11.4440.06) treatments respectively. No significant difference (p>0.05) was
observed between the PTC and TVC count of control and ambient air thawing treatment. The sensory
analysis of ambient air thawing treatment was better than the other treatments. The results of this research
showed the ambient air thawing is recommended to preservation of frozen Euthnnus affinis.

Keywords: Euthnnus affinis, Thawing, Drip loss, Microwave, Water Holding Capacity
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